The paper relates corporate governance to firm's total factor productivity growth of U.S. firms from 1990 to 2004. Given technological constraints, some firms are very efficient whereas others are not and some firms have much faster rates of innovation and productivity growth than others. Are these differences due to chance or are there some factors contributing to higher total factor productivity growth? In this paper, we find evidence that firms with stronger shareholder rights have higher total factor productivity growth. By employing the governance index compiled by Gompers, Ishii, and Metrick (2003), we determine that the effect of governance on productivity varies positively with the quality of corporate governance. Furthermore, this relationship is strongest among firms which have the strongest shareholder rights.
I. Introduction
American workers are currently about seven times as productive as they were a century ago. Real wages and average family income are also roughly seven times higher than the corresponding levels in 1900. This increase in labor productivity has not been simply the result of endowing labor with more capital; it has also been the outcome of improved technology and efficiency. In Paul Samuelson's (1999) words, "it is the result of inspiration as well as perspiration" (pp. 28). This "inspiration" is often measured by total factor productivity (TFP) and is calculated using a residual -the difference between the growth rates of an index of output and an index of input.
The importance of TFP cannot be over emphasized. In his pioneering paper, Solow (1957) finds that some 80 percent of the rise in output per worker in the United States over the preceding halfcentury was explained by this mysterious residual which he called the measure of our ignorance. Since then many researchers have confirmed that sustained high economic growth is consistent with high values of this Solow residual or TFP. The novel thing about TFP is that it can be applied to compare economies, industries, and on a micro level, firms. In this paper we use the concept of TFP at the firm level as 'Corporate Innovation'.
Though 'innovation' is often measured from the U.S. Patent and Trademark office data (for eg., see Aghion et al., 2008) we would like to separate it from the term 'corporate innovation' which includes noncapital and non-labor productivity factors like marketing efforts, brand equity, the quality of its management, etc. which may contribute either positively or negatively to a firm's performance. Such factors can substantially differentiate two firms with similar levels of capital and labor, and lead to very different levels of economic profit. Bartelsman and Doms (2000) point out that managerial ability; management/ownership changes, technology, human capital, and regulation are all factors that have been discussed in recent literature that influence productivity growth.
The direct effect on the productivity growth of the firm emanates from the fact that managers make the choice of the firm's inputs, outputs, and technology. Lucas (1978) models labor productivity being the same across firms in equilibrium, due to diminishing returns to managerial skill. In contrast, according to Jovanovic's (1982) model, better managers have high efficiency parameters and higher productivity. However, it is difficult to come up with an objective measure of manager quality and performance (Bartelsman and Doms, 2000) .
A growing body of literature has talked about how the corporate governance system influences managerial performance. If a firm has strong shareholder rights and minimal takeover defenses then, a managers could be risk-averse and may only select low return-low risk projects. In such case, innovation may actually carry a risk for the managers. If things go wrong, the board could fire the managers. This might create a natural aversion to take risky projects. At the same time, if the company is not being innovative and is unable to generate high returns on projects, the market valuation of the firm is likely to decline in the future and which could also result in firing of the managers or the firm becoming more susceptible to takeovers. In such case, the managers of a firm having strong shareholder rights might actually be more efficient lest they might lose their job. 1 The justification for takeover threats (i.e. less anti-takeover provisions) is often seen as the strongest form of managerial discipline (Jensen, 1986) . Lower agency costs due to stronger shareholder rights (GIM, 2003) could create an environment that may foster managerial efficacy. On the other extreme, there are firms where the shareholders have very few rights. If there are stiff anti-takeover provisions, so that the firm is impregnable to outside takeovers, managers feel more secure. In such case, such managers may engage in risky behavior because the fear of being "taken" over by some firm is small. Managers would be willing to take more risks, and therefore, be innovative, which may translate into better future growth prospects, operating performance, and increased long term value of the firm. At the same time, with increased job security, managers may put in less effort, shirk, appropriate a part of the cash flows as high executive compensations, or invest in inefficient projects (Williamson, 1964) . With weak shareholder rights, it is difficult or costly to replace managers, so managers may be more willing and able to extract private benefits (Jensen, 1986) .
The recent empirical evidence supports the latter stream of reasoning (Blanchard, et al., 1994; , Lang, et al., 1991; Harford, et al., 2008) . Those firms which have weak shareholder rights tend to make more acquisitions for empire building purposes, which destroy firm value (Masulis, et al., 2007) . Similarly, Dittmar and MahrtSmith (2007) argue that poorly governed firms dissipate excess cash quickly in ways that significantly reduce operating performance. They also find that negative impact of large cash holdings on future operating performance is eliminated if the firm is well governed. The recent literature, including Gompers, Ishii, and Metrick (GIM, 2003), Bebchuk and Cohen (2005) , and Cremers and Nair (2005), has found that firms having better corporate governance have higher long-term stock returns, firm value, and operating performance. We add to this literature by suggesting that a part of a firm's TFP growth or corporate innovation can be attributed to a better corporate governance system. We find robust evidence that the firms with stronger shareholder rights have higher rates of growth in TFP, even after controlling for factors such as the effect of intangibles, the scale effect due to size, age of the firm and industry. The results are robust for the sample period from 1990- 1 Typically when there is a hostile takeover, many of the target company's middle level and senior level managers are laid off.
2004. This paper also contributes to the literature on sources of productivity growth by including corporate governance as a factor contributing to the growth in total factor productivity. To our knowledge, this is the first paper which uses the broad based and widely used governance index G , compiled by GIM (2003) to provide evidence on the relationship between shareholder rights and productivity growth. (Rosenbaum, 1990 (Rosenbaum, , 1993 (Rosenbaum, , 1995 (Rosenbaum, , 1998 (Rosenbaum, , 2000 (Rosenbaum, , 2002 (Rosenbaum, and 2004 . The governance index is constructed as follows. For every firm, GIM adds one point for every provision that restricts shareholder rights and correspondingly increases managerial power; thus, the higher the score, the weaker the shareholder rights. According to GIM, the firms with weak shareholder rights are more likely to experience a wider divergence of ownership and control. Additionally, such firms are also more likely to have high agency costs and hence, poor corporate governance. Each volume of Corporate Takeover Defenses includes about 1400 to 1500 firms, with some changes in the list of included firms from volume to volume. Since the IRRC does not publish volumes for every year, missing years are filled by assuming that the governance provisions reported in any given year were also in place in two years preceding the volume's publication. In the event that there was a gap in reporting, for example, if a firm is reported in 1990 and again in 1998, the years 1991-1993 are filled assuming it did not change its governance value from 1990. For years 1995-1997 the value from 1998 is used. This procedure is consistent with all the major studies involving the G index. Using different filling methods do not change the results qualitatively. This is due to the fact that that the G index is relatively sticky, as about 45% of the firms had some changes in its G level in the 15 years comprising the sample (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) 
II. Data and Methodology

A. Governance Data
B. Empirical Cobb-Douglas Model for Total Factor Productivity
The starting point of our empirical model of productivity growth is a Cobb-Douglas production function with two factor inputs. This specification, partly based on Nickell (1996) , explicitly models the sources of total factor productivity. Specifically, the level of total factor productivity as a function of the firm's past corporate governance is modeled. In particular, it is assumed that firm's production function is given by H is the stock of intangible capital for firm i in year t . Since value added, defined as total sales less materials costs, is used as an output measure, this specification implicitly allows for materials as the fourth input.
The issue though is accounting for the different growth rates of labor and capital for firms in different industries. In other words, it would be naïve to assume that the factor inputs of labor and tangible and intangible capital have similar coefficients across industries. Just using industry dummies does not solve the problem as it is not able to isolate the effect of individual factor inputs. Instead, an alternative formulation that is able to capture the industry specific component on the factor inputs of labor, tangible, and intangible capital is employed. For a firm belonging to a particular industry, the coefficient on tangible capital 
Additionally, taking first differences eliminates the fixed firm effect i µ which accounts for all unobserved company specific factors influencing the level of productivity. This gives the differenced growth version of the adjusted Cobb-Douglas production function
Finally, the sources of productivity growth are specified by using the level of corporate governance in year t-1. The level of corporate governance is proxied by CORPG. To control for value added growth differences between younger firms and older firms, the logarithm of a firm's age in years, which is the difference between the foundation date of the firm and the current date, is used. The coefficient on the age variable should be negative in line with the view that younger firms are likely to have a faster growth than the older firms (Evans, 1987b ). An alternative measure of firm age as the log of years listed does not qualitatively alter the results. In addition, time and industry dummies are included to account for time effects that capture shocks common to all firms and industry effects that capture shocks specific to the particular industry which a firm belongs to. Thus, total factor productivity growth is specified as
The above model specification defined by equations (3) and (4) is used for all regression results. The Industry dummy variable from equation (4) is excluded for the firm specific fixed effects model as industry dummies will be collinear with firm fixed effects.
C. Firm Specific Accounting Data
The inputs used to compute a firm's TFP are obtained from COMPUSTAT. In terms of data series used, a firm's gross profit or value added is defined as the difference between a firm's sales (SALES, COMPUSTAT industrial Annual data item 2) and its cost of goods sold (COGS, COMPUSTAT Annual data item 30). A firm's labor input is the number of its employees (EMP, COMPUSTAT industrial annual data item 29). The capital stock of a firm is measured using the Net Property, Plant, and Equipment (PPEN, COMPUSTAT industrial annual data item 8). PPEN is firm's net fixed assets. The book value of total assets is used to account for the size factor (ASSETS, COMPUSTAT industrial annual data item 6). Intangible is proxied by COMPUSTAT item 33 and represents the net value of intangible assets. 4 Long term liabilities (LTD, industrial annual data item 9) are taken as the value of debt. Also, EBITDA (earnings before interests, taxes, depreciation, and amortization) is taken from COMPUSTAT industrial annual data item 13) as a gross operating profit.
To capture industry wide differences across firms, we classify them into 10 industries (see Table  2 ) based on Fama-French (1997) classification system using SIC codes. 5 Intangible intensity (INTANI), defined as the ratio of intangible assets to net fixed assets (PPEN), is used as a control variable in our regressions as a robustness check. This is because the intangible-intensity varies largely among industries (Claessens and Laev, 2003) . It would also account for some industry level differences in productivity. Table  2 displays the average intangible-intensity benchmarks for U.S. firms in 10 different industries. The average intangible-intensity during the sample period (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) ) is 128%. But there is a wide variation of intangible-intensity across industries, ranging from as low as 4% for utilities and 12% for petroleum, natural gas and coal products to as high as 267 % for the telecommunications industry and 224% for the healthcare industry. The variation concurs with notions of what constitutes relatively capital intensive versus more knowledge intensive industries.
D. Some Measurement Issues
The capital stock in a firm is difficult to measure with time series of investments required along with composition issues. However, Bailey, et al., (1992) , find that in the productivity model, the use of sophisticated measures of capital instead of crude measures based on book values of capital stock do not change the results qualitatively. For labor input, there is no way to distinguish between "blue collar" and "white collar" workers and hence the measured employed assumes the same amount of labor productivity and ignores the composition issues.
All the variables in the Cobb-Douglas model are required to be either in nominal terms or real terms for consistency. We have nominal accounting values for all our variables except labor. The COMPUSTAT item "labor and related expenses" would have served the purpose, however COMPUSTAT does not report this data regularly and the labor and related expenses data amount to less than 5% of the sample. The widely used alternative is the number of employees as a measure of labor input, which is in real terms.
Since prices do not rise equally for all goods and services, finding the real values from the nominal book values is not simple. Rises in the price of oil are likely to affect the petroleum extraction industry much more than say consumer durables. Similarly, a decline in the prices of consumer durables may not result in similar decline in prices in the food industry. To convert nominal book values into real values, each firm's output and costs must be deflated by subindustry specific producer prices. Also applying price deflators based on industry is only acceptable under perfect competition where price per unit of quality adjusted output is identical across firms. Bartelsman and Doms (2003) suggest that persistent dispersion of productivity and costs across firms even in the same industry, disputes the empirical validity of perfect competition. Refraining from attempting to take on such a complicated endeavor, a generic and widely used consumer price index is instead used to compute the real values of the nominal variables.
The data on the consumer price index is obtained from Bureau of Labor Statistics (BLS) website 6 of the U.S. Department of labor. The broadest, most comprehensive CPI, the consumer price index for all urban consumers (CPI-U) for the U.S. city average for all items with base 1982-84=100, is used here. We calculate the real values from the nominal book values of capital, intangibles, assets, net sales and cost of goods sold by deflating each variable each year by the corresponding yearly CPI-U index. Table 1 presents the median, mean and standard deviation of the regression variables. The median firm age is 37 years and the mean is 58 years with a standard deviation of 28 years. The governance index G has a median value of 9 and a mean value of 8.40 with a standard deviation of 4.59 representing almost a normal distribution. The growth in value added has a median growth rate of 5.16% and a mean growth rate of 7.93% with a standard deviation of 16.53%. This reflects a high growth rate of output for the sample period from 1990 to 2004. The tangible capital stock and labor both have median growth rates of about 3.7%. Intangible capital stocks grew at a negative rate during the sample period and the standard deviation was 13%. The largest part of intangibles is often goodwill. This was likely due to a spate of high merger and acquisition (M&A) activities in late 1980s and a relative decline of the M&A activities in the 1990s. The intangible-intensity is also highly skewed with median of 54% and a mean of 128% with a standard deviation of 60%. Table 2 presents the mean values of some firm statistics based on the 10 industries. The industries are categorized using 10 industry classifications from SIC codes by Fama-French (1997) . The growth in value added during the period 1990-2004 is highest for the healthcare industry at 18.3%. This industry also has one of the highest intangible-intensities. The energy sector, which includes petroleum, natural gas, and coal products, had the second highest growth in value added at 17.8%. The EBMARGIN defined as EBIT/SALES, where EBIT is the earnings before interest and taxes, is highest for telecommunication industry at 33%, and lowest for wholesale and retail businesses at slightly over 9%. The gross profit margin (GPM) defined as the ratio of (Sales-COGS)/Sales follows a pattern similar to growth in value added. The average size of total assets varies from $1,676 million for consumer durables to $17,481 million for telecommunications industry. The leverage defined as the ratio of long term liabilities to book value of total assets is highest for the telecommunications sector at 33%. The mean leverage of the entire sample is 20%.
D. Descriptive Statistics
III. Results and Analysis
A. OLS estimation with robust standard errors The starting point of this analysis is a pooled OLS regression of the model specified by equations (3) and (4). Breusch-Pagan/Cook-Weisberg tests reveal the presence of panel heteroskedasticity which is corrected by the use of a Huber-White Sandwich estimator for robust standard errors 7 . Wooldridge (2002) autocorrelation tests for panel data show autocorrelation in the levels but no serial correlation when first differences are used. As the model is a first differenced mode, the problems associated with autocorrelation are not a concern.
Column (1) in Table 3 reports the result of a simple pooled regression with the absence of individual firm effects and cross industry dummies for capital, labor, and intangibles. The coefficient on growth rates of the input factors is positive and significant at the 1% level. The coefficient of 0.0022 on the lagged CORPG term is also positive and highly significant. This implies that a one point increase in CORPG will increase the value added by 1%. 8 As expected, the coefficient on firm age is negative and is significant. However, there is a positive and significant (at 10%) intercept term which possibly indicates the presence of an omitted variable. The intercept becomes insignificant when cross industry dummies of the factor inputs are included in the regression as specified by equation (3) . The coefficient on lagged CORPG is similar to the value in column (1) and significant at the 1% level. The coefficients for the factor inputs except capital are all insignificant, though a few of individual cross industry dummies for labor and intangibles are significant. The 30 cross industry dummies for factor inputs are not presented for brevity of exposition.
The regressions in Table 3 , columns (3) and (4) expand the model to incorporate temporal and perindustry heterogeneity by adding year and industry dummies to the model. Column (3) reports a fixed time effects pooled regression model which includes year dummies. This helps in controlling for a time effect that makes errors spatially correlated. The coefficient on the governance variable is positive and significant at 1%. Column (4) reports the result of a pooled OLS regression with 10 industry dummies. The coefficient on CORPG is significant at 5%. The last column uses both fixed time and industry effects and finds similar results. The coefficient on CORPG in all the five pooled OLS regressions is stable and significant. Overall, the results imply a robust positive and significant effect of corporate governance on a firm's productivity growth.
B. Endogenously Issues
One of principal problems faced when creating an empirical model for governance studies is the problem of endogeneity. The variables that represent levels of corporate governance may be also determined simultaneously with dependent variables related to firm value and productivity. The simultaneous equations bias makes it difficult to determine the direction of causality. Corporate governance can affect productivity, but productivity can also generate a better governance structure (Hermalin and Weisbach, 2003) . 8 A firm that is one standard deviation better than the average firm in terms of its corporate governance measure will have a 1% higher value added than the average firm in the sample, given by the product of the standard deviation and the coefficient on CORPG, which is 4.59 times 0.22%. Using lagged values of CORPG, however, may partially reduce this endogeneity problem though it does not completely rule out reverse causality. Lagged governance index also ensures that the information set at the beginning of time t contains the prior year value of each firm's governance index, preventing a look-ahead bias. The endogeneity problem can also be reduced if productivity growth is included rather than productivity levels simply because productivity growth is less persistent than productivity levels (Nickell, 1996) .
C. Panel Data Fixed Effect Model
An alternative solution for the endogeneity problem is the use of panel data fixed effect models. A source of endogeneity can be omitted variables related to firms, years, or industries. A combined time and firm fixed effect regression model eliminates omitted variables arising both from unobserved variables that are constant over time and unobserved variables that are constant across firms. With firm fixed effects, the regression coefficient on CORPG is driven by the extent of variation over time within each firm. Since the governance index for a firm being largely invariant over time (in our sample around 55% of the firms do not undergo a change during the sample period 1990-2004), the fixed effects regression coefficient on CORPG is mostly attributed to the variation of CORPG of the firms for which the governance index does change over time. If a firm's governance is sticky over time, that firm would not contribute to the coefficient estimation but will only introduce noise and lower test power (Chi, 2005) . GIM rejects the use of panel data fixed effect in the sense of firm fixed effects with time-varying coefficients for the above-mentioned reason. Another problem with firm-fixed effects is that including all our firm dummies significantly reduces the degrees of freedom.
Hausman (1978) test suggests picking fixed effects over random effects. Though, both fixed and random effects regression results are presented to check for robustness. The GLS random effects results are discussed in the robustness section. Column (1) in Table 4 corresponds to the total sample. This sample is then divided over two sub-samples called DEM and DICT that correspond to the levels of lagged 5 ≤ G and 24 
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≤ ≤ G , respectively. 9 Note that there are 9 We modify the GIM (2003) classification for Dictator firms by including firms from
. This allows us to add about 500 firm years to the sample which makes our dictator sub-sample less skewed in no firms with G above 18 in the sample. With higher levels of CORPG corresponding to better corporate governance, the sub-samples DEM and DICT correspond to democratic and dictator firms in the previous year since they are based on lagged G values. Columns (2) and (3) of Table 4 correspond to sub-samples DEM and DICT respectively. In each column, regressions are for the growth of firm value added on firm's capital, labor and intangibles growth, and lagged corporate governance index CORPG with the log age of firms used as a control variable.
Regressors also include industry specific capital, labor, and intangibles components that are not reported in the table for brevity of exposition. For all firms and dictator sub-samples, the coefficient on lagged CORPG is positive but marginally significant at the 10% level. The coefficient on CORPG for all firms is higher in magnitude though lower in significance than the previous pooled OLS results in Table 3 . Notice, that the t-values are lower than those reported in the pooled OLS models. This is because in the fixed effects model, only the time-series variation of governance is captured. For the democratic sub-sample, the coefficient on CORPG is 0.0054 which implies that a one point increase in CORPG, all else equal, have 2.47% higher value added 10 . For the dictator sub-sample, the coefficient on the governance variable is negative but insignificant. The results for the entire sample and for the democratic sub-sample are quite strong considering the fact that for a sizeable number of firms in the sample the corporate governance index does not change over time. Hence, the fixed effect regression only captures changes in CORPG for firms which undergo a change in its G index.
D. Robustness section
A series of robustness checks is included in this subsection. The results indicate that the empirical findings documented in the previous subsection are robust to different econometric model specifications, additional control variables, and yearly analysis.
D.1 Year-by-Year Regression
In the unlikely event that the results were influenced by the effect of a single year or few years, OLS regressions on the model specified by equations (3) and (4) are conducted for each year starting from 1990 to 2004. All regressions use the Huber-White sandwich estimator, which is robust to the presence of generic heteroskedasticity. Table 5 shows that in 14 out of 15 years in the sample, the coefficient of number of observations in comparison to the democratic sub-sample. Our results do not change qualitatively if the GIM (2003) classification is used though. 10 A firm that is one standard deviation better than the average firm in terms of its corporate governance measure will have a 2.47% higher value added than the average firm in the sample, given by the product of the standard deviation and the coefficient on CORPG, that is 4.59 times 0.54%. CORPG remains positive. In eight of the fifteen years it is positive and significant. The only year it is negative is 1997, but it is insignificant. The coefficient on CORPG is relatively stable throughout the years.
D.2 Generalized Least Squares RandomEffects Model
It is possible that the level of governance effects firm productivity not only in the time series but also in the cross section. A random effect model captures both the time-series and the cross sectional variations while modeling the error terms differently for each firm, and therefore generates more efficient estimates than a fixed effects model does. However, a Hausman (1978) specification test indicates that a fixed effects model is more efficient as there may be omitted variables present. Random effects regression results are also presented; as such specification is widely used in finance research 11 . The justifications for reporting the random effects model are as follows. First, the omitted variable may have nothing to do with the governance level. Second, as governance levels tend to be sticky over time, the fixed effects regression may not reveal the true picture. Third, fixed effects may work best when there are relatively fewer firms and more time periods, as each dummy variable removes one degree of freedom from the model. There are close to 2,000 firms with an average of only 9 yearly observations. Table 6 reports the result of GLS random effects regressions. Column (1) indicates that lagged CORPG is positive and significant at 1% for the entire sample. For democratic firms represented by sub-sample DEM, the coefficient of lagged CORPG has a higher positive number and significance at the 1% level. This implies that the effect of the governance variable on productivity growth is the strongest for the democratic sub-sample. The coefficient on age is negative and significant at 5% for both the entire sample and democratic sub-sample. Column (3) shows the results of dictator firms represented by sub-sample DICT. The coefficient of lagged CORPG is negative but insignificant.
D.3 Additional Control Variables
There is a stream of literature 12 which includes lagged output as a control variable in the empirical CobbDouglas production function. In particular, it is assumed that firm i 's production function is given by the standard Cobb-Douglas formulation (1) and (2). Following Nickell (1996) , lagged output is included in the empirical production function. This expansion takes into account potential persistence in output levels. This gives the basic log-linear empirical production function, with it
Secondly, taking first differences eliminates the fixed firm effect i µ which accounts for all unobserved company-specific factors influencing the level of productivity. The differenced growth version of the adjusted Cobb-Douglas production function is thus obtained The inclusion of dynamics in the form of a lagged dependent variable captures the fact that, whenever there is a change in factor inputs of production, it takes some time for output to reach its new long run level. For example, if new capital goods are purchased, it may take a considerable amount of time for the new machines to be fully operational. Autonomous shocks to effort (such as increasing the speed of the production line) may induce a rise in output and a possible fall in employment. In fact, including 1 − ∆ t y puts a downward bias on the righthand side exogenous variables, so the results should be stronger if there is still a significant relationship between governance and productivity growth after controlling for potential persistence in output.
To control for growth effects related to firm size but unrelated to corporate governance, lagged log total assets is included. This is expected to make the coefficient on assets negative as small firms tend to grow faster than large firms (Hall, 1987 Table 7 reports pooled OLS results with Huber-White sandwich estimators. Column (1) shows OLS regression results without the cross industry dummies. All of the regressors except the lagged log assets are significant. Comparing these results with the results in Table 3 , the coefficient on CORPG is still positive and significant though has declined from 0.0022 to 0.0019. The coefficient on log lagged assets is negative as expected. Intangible-intensity is positively related to growth in value added. The coefficient on CORPG is fairly stable and significant, though the magnitude of the coefficient and the level of significance has decreased after the inclusion of additional control variables.
D.3.1 Panel Data Fixed Effect and GLS Random Effects Model
How the coefficient on CORPG behaves in the presence of additional control variables for the entire sample and the sub-samples of DEM and DICT is particularly relevant. Column (1) of Table 8 reports the result of a fixed effects model for all firms. The coefficient on CORPG is positive but has declined from 0.0031 to 0.0024. For the random effects model in column (2), the coefficient on CORPG is 0.0023 and significant at 5%. For the democratic sub-sample, the fixed effect model generates a coefficient of 0.0042 but is now insignificant, as is seen in column (1) of Table 9 . The corresponding coefficient for the dictator sub-sample in column (1) of Table 10 is negative as before and also insignificant. Column (2) in Table 9 shows that the result for the DEM firms on CORPG for the random effects model is positive and significant, whereas for the DICT firms it is negative but insignificant.
In general, the inclusion of additional control variables does not change the sign of the coefficient on the governance variable, though the magnitude and the significance declines.
IV. Conclusions
This paper shows that a firm's growth of total factor productivity is positively related to the quality of governance CORPG which proxies the strength of shareholder rights for a firm. The effect varies positively with the quality of governance, and is strongest among firms which have the strongest shareholder rights. As the governance quality becomes poorer, the strength of the effect declines. At very low levels of CORPG, corresponding to the weakest shareholder rights, the effect on productivity growth is less clear, and in some of the results there is a negative relationship between the level of governance and productivity growth. One possible explanation could be the much smaller size of dictator firms in the sample results in low power for testing.
To summarize, some firms are very efficient whereas others are not and some firms have much faster rates of innovation and productivity growth than others though they use similar factor inputs. There are some factors which contribute to higher total factor productivity growth that may determine this difference among firms. This paper provides evidence that the quality of corporate governance in a firm is a likely source of productivity growth. The channels through which it influences productivity growth are not directly investigated. However, it is suggested that good governance can have a positive influence on a manager's ability, which in turn contributes to productivity growth. Note: The median, mean and standard deviation for age and assets are given without the logs. The assets are in the unit of millions of dollars. The industry groups are discussed in Table 2 . give the cross-industry dummies associated with tangible capital, labor, and intangible capital respectively. The measure of corporate governance is given by CORPG where higher values of CORPG signify stronger shareholder rights in a company. Ln(Age)is the logarithm of firm age in years. ***,**,* denote significance at 1%, 5% and 10% respectively. (1) (2) , and Ln(Age), the logarithm of firm age in years. Robust standard errors are due to Huber-White sandwich estimators. ***,**,* denote significance at 1%, 5% and 10% respectively.
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